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Abstract—the objective of this paper is to provide some 
important insights on the key factors that affect the 
effectiveness of virtual collocated team and its implication on 
product innovation. After a thorough literature review and 
analysis, we proposed five antecedents of virtual collocated 
team effectiveness; namely clarifying objectives, team forming, 
trust, leadership, and the use of communication technology. 
Furthermore, based on literature analysis, this study generates 
six hypotheses in order to give a theoretical foundation for 
future research which specifically discuss on virtual collocated 
team and product innovation as well as new product 
development (NPD) in general. 
Keywords-virtual collocated team, product innovation, new 
product development 
I. INTRODUCTION 
Global competitiveness is one of the most important 
issues in manufacturing industry nowadays. Almost every 
company in this business industry is affected by it and they 
are looking for new ways to stay aligned and competitive.  
In recent years, the long term success of some 
manufacturing firms has been enhanced by their ability to 
bring new features and produce innovative products. 
However, it seems that a number of issues and deficiencies 
in the organizational and managerial processes are 
disregarded here. Indeed, the criteria for competitiveness in 
the market have been changing continuously. For instance, 
levels of product complexity, extent of globalization of 
markets and degree of consumer awareness [1]. 
Introducing new products to the market place remains a 
key weapon in firms’ battle for competitive advantage. In 
addition, manufacturing firms must be more flexible and 
responsive to the changing needs of customers. Within this 
context the role of design as a function within organizations 
has changed significantly [2]. This requires companies to 
change their practices in order to develop products rapidly 
as demanded by customers. Therefore, concurrent 
engineering (CE) is ideal to fulfill organization’s 
expectations under such circumstances.  
Effective concurrent engineering can be achieved 
through proper organizational change [3]. One significant 
change that must be adopted is the use of cross-functional 
team to integrate experts from different departments or 
functional areas [4]. The use of cross-functional team 
indirectly alters the organizational structure and 
communication path. Thus, the nature of interaction and 
collaboration need to be modified, and collocated team 
should be promoted as one of the enabler aspect to achieve 
effective implementation of concurrent engineering. 
There are several advantages and benefits gained from 
applying collocated team. Collocation of team is used to 
increase interaction among team members, provide ease for 
informal communication, and moreover increase efficiency 
in using resources [4].  However, as the competitiveness in 
manufacturing industry is getting more intense, the 
paradigm in adopting “centralized integrated product 
development” activities should be shifted. Physical 
integration which is mostly adopted by manufacturing firms 
may no longer be efficient, especially when it comes to the 
usage of resources [5]. Business requirements such as 
product development and changes in service forced 
manufacturing firms to apply virtual collocated team in 
order to be closer and more responsive to customer’s needs 
[6]. Virtual collocated team allows companies to develop a 
larger range of better products faster and cheaper more than 
ever [5, 6].  
Therefore, this paper seeks to understand the factors 
contributed to the effective implementation of virtual 
collocated team as well as its significance with regards to 
new product development practice. For the purpose of this 
study, we propose five major antecedents contribute to the 
success of virtual collocated team. Since new product 
development success is very much depended on the ability 
of firms to generate new features or innovative product [7], 
it is worth to study the implications of virtual collocated 
team on product innovation. Therefore, this study also 
provides a preliminary insight on the relationship between 
the two variables. 
II. VIRTUAL COLLOCATED TEAM AND ITS 
CHARACTERISTICS 
Centralized collocated product development is no longer 
efficient in globalized manufacturing and trade world [5]. 
Centralized collocated team such as physical collocated 
team should be switched to a more widespread group of 
people, thus virtual collocated team becomes the preference 
to manufacturing firms nowadays. Globalization is one of 
the main drivers of virtual collocated team. Paradigm shift 
forced by current global competitiveness has promoted 
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virtual collocated team to become a solution to product 
development. Reference [8] stated that virtual collocated 
team is formed as a result to new ways of working, being 
introduced as a reaction to current business requirements.  
Shift in organizational trends also affect manufacturing 
firms to start applying virtual collocated team. According to 
[9], mergers, acquisitions, downsizing, and outsourcing are 
the examples of organizational trends which contribute to 
the rapidly growing trend in implementing virtual team. 
Furthermore, cross organizational product development and 
significant changes in products and services are also the 
main drivers for virtual team.   
Based on the definitions given by many scholars, there 
are at least four key characteristics of virtual collocated 
team [6, 10, 11]: 
• Geographically dispersed 
• Driven by common purpose 
• Enabled by communication technologies 
• Involved in cross-boundary collaboration 
Beside those four key characteristics, there are several 
other characteristics that define virtual collocated team. 
Virtual collocated team is commonly not a permanent team. 
There are always new personnel in and out of the team 
throughout its life-cycle. On top of that, reference [6] 
highlighted the importance of collective decision in virtual 
collocated team as they suggested that team members 
collectively make decisions to solve problems which are 
mutually accountable for the team results. 
III. ANTECEDENTS OF VIRTUAL COLLOCATED TEAM 
EFFECTIVENESS 
A. Clarifying Objectives 
The effect of setting up goals and objectives during the 
initial phase of product life-cycle is very significant. The 
importance of goals and objectives in virtual collocated 
team is to make the team members stay aligned. However, 
gaining alignment and commitment among the members of 
virtual team is much more difficult compare to conventional 
team [6]. Therefore, the clarity of objectives is very 
essential in virtual team.  
Objectives must be well-communicated to each member 
of the team during the initial stage of the project. In addition 
to that, the way the objectives are being communicated is 
also important. Reference [12] indicated the importance of 
method in communicating the objectives of the team. How 
those objectives are communicated might influence the level 
of absorption which leads to the implementation on how to 
seek the desired team outcomes.  
 Moreover, lack of bureaucratic rules and regulations 
and hierarchy in virtual team sometimes become the 
primary motive for substantial problem from arise. 
However, by substituting bureaucratic rules and regulations 
with clear and specific measurable goals would allow team 
members to be more self-directed [13] 
 
Hypotheses 1: The clarity of objective positively influences 
virtual collocated team effectiveness in new product 
development. 
B. Team Forming 
The formation of virtual team during the initial stage of 
product development is very critical to determine the team’s 
ability to accomplish the required tasks. Top management is 
required to make cautious consideration in forming virtual 
team. The team leader which has been appointed by the 
management should be able to take part in selecting team 
members and how to collaborate all aspects of the team into 
one unit [14]. 
Virtual team can be formed from infinite pool within the 
organization as well as from external parties such as 
suppliers and customers. The involvement of suppliers and 
customers in the team would increase the challenge of 
virtual team formation. According to [15], there are at least 
five important steps in forming virtual teams, where proper 
execution of these five steps will ensure the effectiveness of 
the virtual teams throughout the life-cycle. These steps 
include: 
1. Identify the needs for a virtual team 
2. Identify virtual team members 
3. Identify virtual team leader 
4. Identify the task 
5. Create procedures and processes to achieve the 
common goal  
 
Hypotheses 2: Proper team forming positively influences 
virtual collocated team effectiveness in new product 
development. 
C. Trust 
Trust is a decisive factor which contributes to the level 
of effectiveness and failure of virtual teams. Failure in 
building trust among team members would lead to major 
problems. Variation of approach has been used to define 
trust as a broad area of study. Reference [10] for instance, 
perceived trust as an employee’s belief in association to 
honest interaction between the organization’s top 
management and fellow workers in a reliable and predicted 
manner. Reference [8] further emphasized the implication of 
trust in influencing the success, collaboration, flexibility, 
and performance of the team. Quality, timeliness, and goal 
fulfillment are among the elements in performance which 
might be influenced by trust.  
In virtual collocated team, the existence factors that 
contribute to social control and coordination are very 
limited; hence the proper time to build trust among team 
members is during the initial stage of team life-cycle [6, 
9].The first aspect that must be analyzed is the 
organizational level where virtual team is occupied. The 
approach is different from one organizational level to 
another, as shown in Table 1. This table presents list of 
considerations for organizations in building and maintaining 
trust in each level of organization where virtual team exists. 
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TABLE 1. ORGANIZATIONAL LEVEL CONSIDERATIONS FOR 




Functional • Have a system in place that promotes 
trust and allows for key decision making 
authority at the functional specialist tem 
member level
Divisional • Provide a division-wide team-building 
training program 
• Discourage competitive relationships 
among virtual team members, even though this 
is almost counterculture in this type 
organizational form 
Matrix • Maintain decentralized approach to 
decision making 
• Ensure that mechanisms are in place to 
foster an overall high trust environment 




• Have reliable, media-rich, standardized 
communication systems in place 
• Adopt a system of agreed-upon product 
standards and specifications 
• Formalize terms and cooperation 
• Adopt a code of business ethics 
 
Hypotheses 3: Trust positively influences virtual collocated 
team effectiveness in new product development. 
D. Leadership 
Leadership is one of the main enablers to concurrent 
engineering implementation. According to [17], committed 
leadership and support for concurrent engineering 
philosophy is among the eight basic elements of concurrent 
engineering. It shows how important is the role of team 
leader in managing the team and to ensure that all team 
members are meeting the objectives throughout the life-
cycle. 
The major difference of virtual collocated team and 
conventional team is that virtual collocated team must rely 
on technology as tools to enable them to communicate. 
Therefore, communication within the team is the pressure 
challenge.  In virtual teams, team leader is the person who 
manages the communication boundary. 
On top of that, virtual team leaders have fragmented 
roles to perform. Team leaders have to be able to get the 
team to work collectively and to build the interpersonal 
relationship. Reference [13] also added in their study that 
virtual team leader must have the ability to link the 
distributed minds together without superimposing his/her 
own mind on top of team members. 
 
Hypotheses 4: Leadership positively influences virtual 
collocated team effectiveness in new product development. 
E. The Use of Communication Technology 
The role of technology is essential to the success of 
virtual collocated team [14]. Technology as the medium of 
interaction must be properly managed and structured [9]. 
Thus computer mediated communication becomes an 
important facet of managing virtual team.   
According to [18], virtual team needs to have the ability 
to adapt and shape communication technologies to their 
specific circumstance to be success. Due to the nature of 
virtual team that does not allow frequent informal face-to-
face interaction, highly structured communication among 
team members turn out to be inevitable. The communication 
among personnel should be clear and in constant manner to 
ensure the information is well-received by each member of 
the team. Therefore, rapid development of communication 
technologies, such as internet and other sophisticated tools, 
provides the ease to make virtual team possible.   
 
Hypotheses 5: The use of communication technology 
positively influences virtual collocated team effectiveness in 
new product development. 
IV. IMPLICATION OF VIRTUAL COLLOCATED TEAM 
EFFECTIVENESS  
A. Product Innovation 
According to [7], product innovation can be referred as 
the capability of organizations to introduce new products 
and features. Thus, new product development success is 
very much depended on the ability of firms to generate new 
features or innovative product.  Continuous innovation is 
required for manufacturing firms to be able to cope with fast 
technological change and to meet customers’ needs and 
expectations [19]. 
The success of new product could not be separated from 
proper development of innovation strategy. As indicated by 
[20], innovation strategy significantly relates to cross-
functional team and NPD performance. In addition, the 
extensive communication and shared value of functional 
representatives involved in cross-functional team enhance 
concurrent activities in new product development. Through 
the aid of computer technology, cross-functional teams are 
able to share information rapidly and reduce equivocality. 
Beside for the purpose of information sharing and 
communication, computer technology is also favorable to 
support the team to produce innovative product [21].  
Furthermore, due to the recent trend towards corporate 
restructuring, firms are forced to work with others which are 
often dispersed across space, time, and organizational 
boundaries [22]. One of the important aspects in making 
virtual collocated team applicable is the rapid development 
of technologies. Advanced technology and communication 
tools allow the virtual team to perform effectively and 
efficiently. As stated in theory of organizational information 
processing, early collaboration is important to reduce 
uncertainty [23]. Moreover, rapid exchange of information 
in virtual collocated team should eliminate information gaps 
among constituents and further less design and 
manufacturing problems are generated. Beside structural 
purposes, virtual collocated team also benefits the team to 
select and integrate the technological resources.  
On top of that, virtual integration of internal constituents 
and customers improve the output of knowledge creation as 
well as knowledge distribution [25]. Reference [25] also 
stated that virtual integration supports the implementation of 
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knowledge acquisition and knowledge creation. Advanced 
communication technologies enable internal constituents 
and customer to interact and collaborate intensively which 
trigger innovative and creative ideas.  
 
Hypotheses 6: Virtual collocated team effectiveness 
positively influences product innovation in new product 
development. 
V. CONCLUSION 
As the tendency to apply virtual collocated team is 
getting more intense, it is critical for top management to 
understand and fully aware of the key factors contribute to 
the effectiveness of virtual collocated team. Behavioral, 
social, and technological aspects are indeed critical in 
determining the outcome of virtual collocated team. Among 
the key factors are clarity of objectives, proper team 
forming, trust, leadership, and the use of communication 
technology. 
In addition to that, we also tried to highlight the 
implication of virtual collocated team on product 
innovation. Collaboration that consists of people from 
different functional and geographical background would 
enrich ideas as well as to minimize uncertainty in new 
product development, which at the end would engender 
product innovation. 
In light of the above considerations and explanations, 
we establish six hypotheses as being summarized in Figure 
1. At last, we hope that this paper can give a great practical 
highlight and theoretical foundation in relation to virtual 
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Figure 1. Conceptual framework and hypotheses summary. 
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